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(54) ATTACHING STRUCTURE FOR ROTATING MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To save a polishing process of a cam 
surface or the like and reduce the burden of a work. 

SOLUTION: When a cam 10 as a rotating member is attached to a 
shaft 20, a protruding part 30 protruding axially outward is provided in 
the entire periphery about the axial hole 1 1 of the cam 10. A part 
corresponding to the shaft 20 is swelled diametrically outward, a 
swelling part 21 formed outside the width of thickness of the cam 10 
comes into contact with the inner wall of the protruding part 30. The 
swelling part 21 formed inside the width of thickness of the cam 10 is 
housed in a relief recessed part 12 recessed in the wall of the axial 
hole 11 of the cam 10. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the boss which can be inserted in to the shaft which consists of pipe material, and this shaft. 
It becomes the peripheral face from the rotation member in which the sliding surface to phase hand part 
material was formed. Face fixing this rotation member to said shaft, and a pressure is made to act on the 
internal surface of said rotation member. It is the fixing structure of a rotation member where bulge the 
corresponding point of said shaft to the method of the outside of the direction of a path, and it was made to 
make said shaft fix said rotation member. While making it make said bulge section produced within and without 
the die-length dimension of the shaft orientations in said rotation member The inside bulge section is the 
fixing structure of the rotation member characterized by being stuck to the section which was cut in the 
porous wall of said boss, and by which the outside bulge section was prepared in said rotation member while 
missing and making it hold in a crevice stuck by pressure by pressure. 

[Claim 2] Fixing structure of the rotation member according to claim 1 characterized by preparing the lobe 
which projects to the method of the outside of shaft orientations in the circumference of the hole of the boss 
of said rotation member, and forming said section stuck by pressure in the internal-surface field of said lobe. 
[Claim 3] Said lobe is the fixing structure of the rotation member according to claim 2 characterized by being 
prepared so that it may project from the perimeter of the circumference of the aforementioned hole. 

[Claim 4] The internal surface of said lobe is the fixing structure of the rotation member according to claim 3 
characterized by being bordered in the shape of a polygon. 

[Claim 5] Fixing structure of a rotation member given in claim 2 characterized by preparing the key seat which 
fits into either with a key and fits into another side with said key in the fitting opposed face of said lobe and 
said shaft thru/or any 1 term of 4. 

[Claim 6] Said rotation member is the fixing structure of the rotation member according to claim 2 to 5 which 
two or more fixing is carried out at said shaft, and is characterized by said lobe intervening between each 
rotation member that there is almost no clearance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the cam shaft which opens and closes a bulb in car motor, 
concerning the fixing structure for making a shaft fix a rotation member. 

[ 0002 ] 

[Description of the Prior Art] Conventionally, as fixing structure of this kind of rotation member, the technique 
of an indication was in JP, 7-35706, U, for example. This was a thing which a crevice 3 is established in the 
porous wall of the boss 2 of the cam piece 1, and makes the crevice 3 catch the bulge section 5 at the time 
of the shaft member 4 bulging by bulging, and it has [ thing ] in it, and makes the shaft member 4 fix the cam 
piece 1, as shown in drawin g 1 2 and drawin g 13 . 

[0003] 

[Problem(s) to be Solved by the Invention] However, since the cam piece 1 was directly influenced of the 
pressurization by bulging, the above-mentioned Prior art might deform the configuration of the cam side of 
the cam piece 1. Therefore, in order to have demonstrated the cam operation effectively, the gestalt needed 
to be made to recover a cam side at the beginning, consequently there was a problem that the polish process 
of the cam piece 1 had to be added. This invention is completed based on the above situations, and it aims at 
skipping a polish process and mitigating an activity burden. 

[0004] 

[Means for Solving the Problem] As a means for attaining the above-mentioned purpose, invention of claim 1 
It has the boss which can be inserted in to the shaft which consists of pipe material, and this shaft. It 
becomes the peripheral face from the rotation member in which the sliding surface to phase hand part 
material was formed. Face fixing this rotation member to said shaft, and a pressure is made to act on the 
internal surface of said rotation member. It is the fixing structure of a rotation member where bulge the 
corresponding point of said shaft to the method of the outside of the direction of a path, and it was made to 
make said shaft fix said rotation member. While making it make said bulge section produced within and without 
the die-length dimension of the shaft orientations in said rotation member The inside bulge section has the 
description at the place considered as the configuration stuck to the section which was cut in the porous wall 
of said boss, and by which the outside bulge section was prepared in said rotation member while missing and 
making it hold in a crevice stuck by pressure by pressure. 

[0005] In a thing according to claim 1 , invention of claim 2 prepares the lobe which projects to the method of 
the outside of shaft orientations in the circumference of the hole of the boss of said rotation body, and has 
the description at the place which forms said section stuck by pressure in the internal-surface field of said 
lobe. 

[0006] Invention of claim 3 has the description in a thing according to claim 2 at the place prepared so that 
said lobe may project from the perimeter of the circumference of the aforementioned hole. 

[0007] Invention of claim 4 has the description in a thing according to claim 3 at the place where the internal 
surface of said lobe is bordered in the shape of a polygon. 

[0008] Invention of claim 5 has the description in the fitting opposed face of said lobe and said shaft in a thing 
according to claim 2 to 4 at the place in which the key seat which fits into either with a key and fits into 
another side with said key is prepared. 

[0009] Invention of claim 6 has the description in a thing according to claim 2 to 4 at the place between which 
two or more fixing is carried out at said shaft, and it is placed by said rotation member that there is almost no 
clearance between each rotation member as for said lobe. 

[ 0010 ] 

[Function and Effect of the Invention] Although it will be generated in considerable stress in the section in the 
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outside of a rotation member stuck by pressure if a shaft bulges since the bulge section by which the bulge 
section produced inside a <inventic^n of claim 1> rotation member was cut in the porous wall of a boss and 
which it misses, and it is held in a crevice and produces on the outside of a rotation member sticks by 
pressure to the section prepared in the rotation member stuck by pressure, it is not generated in the stress 
which carries out a form status change form inside a rotation member. Therefore, since polish processes, 
such as a sliding surface of a rotation member, can be skipped unlike the former, an activity burden is 
mitigated. 

[001 1] invention of claim 2> — by adjusting the protrusion dimension, such a lobe can secure the field of the 
section stuck by pressure broadly, can have it, and can make immobilization of a shaft firm. 

[0012] Since it is prepared so that a invention of claim 3> lobe may project from the perimeter of the 
circumference of a hole, the peripheral face of a lobe can also be used as a journal side. 

[0013] If invention of claim 4 >, thus the internal surface of a lobe are bordered in the shape of a polygon, it 
will be prevented that a lobe and a rotation member slide on the circumference of a shaft to a shaft. 

[0014] In the fitting opposed face of a invention of claim 5> lobe, and a shaft, since the key seat which fits 
into either with a key and fits into another side with a key is prepared, a lobe and a rotation member are 
positioned to a shaft in a hoop direction. 

[0015] It made it face the rotation member of invention of claim 6> plurality to a shaft to vacate necessary 
spacing and to fix, and the fixture equipment for spacing adjustment was used in the former. However, in this 
invention, since the lobe is made to intervene between each "rotation member that there is almost no 
clearance, the lobe itself serves as a spacing adjustment device, and it can make the above fixture 
equipments unnecessary. 

[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on an 
accompanying drawing. 

Drawin g 1 thru/or drawin g 4 explain the 1st operation gestalt of < 1st operation gestalt> this invention. There 
is structure of, for example, making a shaft fixing the cam for opening and closing the bulb of car motor as 
fixing structure of the rotation member concerning this invention. 

[0017] The cam 10 as a rotation member is a plate which makes the shape of an abbreviation ovoid as a 
whole, and it penetrates in the thickness direction (shaft orientations), and has a boss 1 1 , and the shaft 20 
which consists of pipe material is inserted in a boss 1 1. The perimeter is covered, it misses in the porous wall 
of a boss 1 1, and the crevice 12 is cut in it. It misses, and in case [ this ] a shaft 20 is pressurized and a 
crevice 12 bulges to the method of the outside of the direction of a path, it is for holding the bulge section 21 
of a shaft 20, and has taken a little larger depth dimension, so that it may mention later. 

[0018] moreover, the hole of the boss 1 1 of a cam 10 — the lobe 30 which projects from the perimeter to the 
method of the outside of shaft orientations is formed in the surroundings. In the case of the gestalt of 
illustration implementation, a lobe 30 is the tube-like object of the pair projected and formed from each side 
face of right and left of a cam 10, being open for free passage with a boss 1 1. As shown in drawing 3 , the 
internal surface of a lobe 30 is bordered in the shape of 6 square shapes, and it is set up so that it may be 
mostly in agreement with the outer diameter of the shaft 20 before the distance between the opposed faces 
which face mutually on both sides of a medial axis bulging. Before bulging a shaft 20, Opening Q is formed in a 
shaft 20 and its shaft 20 between the lobes 30 which carry out a correspondence location. Moreover, as 
shown in drawingj| , the internal surface of a lobe 30 is constituted as the section 31 stuck to the bulge 
section 21 by pressure stuck by pressure, and serves as a part which catches directly the pressure at the 
time of the corresponding point of a shaft 20 bulging to the method of the outside of the direction of a path. 
Furthermore, the internal surface of a lobe 30 has the taper-like opening edge 32 which expands the diameter 
of near the opening and faces outside. The opening edge 32 guides the shaft 20 inserted in into a lobe 30, and 
also has prevented that stop with the bulge section 21 of a shaft 20, and a cam 10 displaces to shaft 
orientations to a shaft 20. 

[0019] Next, the manufacture procedure at the time of making a shaft 20 fix a cam 10 and a lobe 30 is 
explained. First, a cam 10 and a lobe 30 are inserted in to a shaft 20. Subsequently, for example, a high- 
pressure fluid is introduced in a shaft 20, and a shaft 20 is pressurized (the so-called bulging). Then, as shown 
in drawing 2 , a cam 10 misses a shaft 20, a crevice 12 and a corresponding part bulge to the method of the 
outside of the direction of a path, and the bulge section 21 misses it, and it is held in a crevice 12. At this 
time, the bulge section 21 misses and is not in contact with the porous wall of a crevice 12. On the other 
hand, the internal surface of a lobe 30 and a corresponding part bulge to the method of the outside of the 
direction of a path, the bulge section 21 is filled with a shaft 20 in Opening Q, and it sticks an internal surface 
by pressure. Consequently, as for a cam 10, sliding of the circumference of a shaft comes to be prevented to 
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a shaft 20. Moreover, when the bulge section 21 and the opening edge 32 on either side stop, the variation 
rate of the shaft orientations over $ shaft ,20 is also prevented, and a cam 10 is come, and it has it and it 
comes to fix certainly to displacement impossible to a shaft 20. 

[0020] Since the bulge section 21 misses a cam 10 side by bulge of a shaft 20 while considerable stress 
arises in the section 31 in the internal surface of a lobe 30 stuck by pressure, and it holds in a crevice 12, 
stress which carries out a form status change form does not arise. Therefore, since a cam 10 does not 
deform the configuration of the cam side as the sliding surface, it can act so that it may slide proper with the 
bulb as phase hand part material, and a rocker arm. And since the process which grinds the cam side of a cam 
10 etc. can be skipped unlike the former, an activity burden is also mitigated. But although it misses with the 
bulge section 21 and the porous wall of a crevice 12 has not contacted when illustrating, the cam 10 may 
contact loosely in the range which does not carry out a form status change form. 

[0021] Furthermore, by adjusting the protrusion dimension, the field of the section 31 stuck by pressure can 
be secured broadly, and immobilization of a shaft 20 can be made firm, and a lobe 30 can also use the 
peripheral face of a lobe 30 as a journal side. 

[0022] Drawin g 5 and drawin g 6 explain the <2nd operation gestalt>, next the 2nd operation gestalt of this 
invention. Since the 2nd operation gestalt does not have the place which the gestalt of a lobe differs from the 
thing of the 1 st operation gestalt, and also changes with the 1 st operation gestalt fundamentally, the 
explanation which gives the same sign to the same part as the 1st operation gestalt, and overlaps it is 
omitted. 

[0023] the lobe 30 in the 2nd operation gestalt — the hole of the boss 1 1 of a cam 10 — while projecting to 
the method of the outside of shaft orientations and being formed from the surrounding perimeter, fixed 
spacing is kept in a hoop direction and the tip sharp-pointed protruding line section 33 is installed in the 
internal surface side by side. As shown in drawin g 5 , each protruding line section 33 is making the distance 
mostly in agreement with the radius of a shaft 20 while being set up so that each distance from the tip to the 
core of a boss 1 1 may become equal. Moreover, in parallel with shaft orientations, the key 70 is formed in the 
lobe 30, and said key 70 and the key seat 71 which fits in are formed in the peripheral face of a shaft 20. A 
key 70 and a key seat 71 act as positioning of the hoop direction to the shaft 20 of a lobe 30 and a cam 10 
while acting as the lobe 30 before bulge of a shaft 20, and a baffle of a cam 10. Therefore, by existence of a 
key 70 and a key seat 71, in case a cam 10 slides with the bulb as phase hand part material, and a rocker arm, 
it can be faced with a proper posture. It is necessary to change the posture in which a cam nose is suitable 
for every cam to shift a phase and demonstrate a cam operation to the phase hand part material 
corresponding to each cam, when two or more cams have fixed about the shaft orientations of a shaft if it 
explains more concretely. What is necessary is in this case, to change the location of the key in the internal 
surface of a lobe for every cam, and just to prepare each key and a corresponding key seat in the same 
location about the hoop direction of a shaft. In addition, other configurations are the same as that of the 1st 
operation gestalt, and it can have them and they can demonstrate the same operation effectiveness as the 
1 st operation gestalt. 

[0024] <3rd operation gestalt> dra win g 7 thru/or drawing 9 show the 3rd operation gestalt of this invention, 
the 1st and 2nd operation gestalt — the hole of the boss 1 1 of a cam 10 — although the lobe 30 had 
projected from the surrounding perimeter — this operation gestalt — the hole of the boss 1 1 of a cam 10 — 
it is the mode which it projects to the surroundings intermittently, and a piece 37 projects to them (it projects 
in a near side from the space back side in draw ing 7 and d raw ing 8 ), makes it them, and constitutes a lobe 30. 
specifically, a lobe 30 is shown in drawin g 9 — as — the hole of the boss 1 1 of a cam 10 — constant pitch is 
put on six places of the surroundings, and it is prepared in them. Others are the same as that of the 1st and 
2nd operation gestalt, concrete — the piece 37 of a protrusion — the hole of the boss 1 1 of a cam 10 — a 
fixed pitch is vacated for the surroundings, it is allotted to them, and the internal surface is formed as a 
circular face along with the peripheral face of the shaft 20 before bulge. Although the inside bulge section 21 
will miss and it will hold in a crevice 12 if a shaft 20 is bulged and the bulge section 21 is produced within and 
without the die-length dimension (thickness width of face of a cam) of the shaft orientations of a cam 10, the 
outside bulge section 21 eats away between each piece 37 of a protrusion. Consequently, sliding of the 
circumference of a shaft [ as opposed to a shaft 20 in a cam 10 ] comes to be prevented. 

[0025] <4th operation gestalt> drawing 10 shows the 4th operation gestalt of this invention. Although the lobe 
30 was formed and the bulge section 21 was formed in the outside of a cam 10 with the 1st - the 3rd 
operation gestalt, it replaces with a lobe 30 and is made to fabricate with this operation gestalt using the mold 
material 50 of another object with a cam. 

[0026] The mold material 50 in an illustration implementation gestalt is moving-part material allotted possible 
[ attachment and detachment ] to a shaft 20. If the procedure of bulging a shaft 20 using this mold material 
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50 is explained, first, to a shaft 20, from the vertical direction, the mold material 50 will be made to approach 
and a shaft 20 will be clamped. At this time, only a few is vacating spacing, the mold material 50 carrying out 
an parallel location with right-and-left each side face of a cam 10. Subsequently, a shaft 20 is bulged by 
pressurization. Then, while it misses and the inside bulge section 21 is held in a crevice 12, between the side 
face of a cam 10, and the mold material 50, the outside bulge section 21 appears in the state of constraint. 
Then, the mold material 50 is released from mold from a shaft 20. in this way, the cam 10 obtained — the hole 
of a boss 1 1 — since the bulge section 21 of a shaft 20 is stuck to the section 31 stuck by pressure by 
pressure by making the surroundings into the section 31 stuck by pressure, it comes to fix to displacement 
impossible to a shaft 20. Moreover, although considerable stress arises in the outside of a cam 10, since 
stress which carries out a form status change form to cam 10 itself does not arise by bulge of a shaft 20, the 
same operation effectiveness as the 1st operation gestalt can be demonstrated. 

[0027] <5th operation gestalt> dra win g 1 1 shows the 5th operation gestalt of this invention. The 5th operation 
gestalt is adjusting the die-length dimension of the shaft orientations of a lobe 30 to a shaft 20 in the fixing 
structure two or more fixing of the cam 10 having been carried out, and is making the lobe 30 intervene 
between cams 10 by the technique mentioned already that there is almost no clearance. Since it is set as the 
die-length dimension which holds spacing between cams 10 proper, it can be managed by it even if the fixture 
equipment for spacing adjustment is not used for each lobe 30. 

[0028] In draw ing 1 1 , the cam 10 forms the minute gap W between lobes 30 in the range which faces sliding 
with the bulb as phase hand part material, and a rocker arm, and does not affect it. although this is missed for 
easing the stress produced by bulge of a lobe 30 and it is space — this — it may miss, elasticity material may 
be made to be placed between space, and that elasticity material may be removed behind. 

[0029] In addition, it is [ that the sliding surface to phase hand part material should just be formed in the 
peripheral face as a rotation member in this invention ] applicable also to journal tubing. Therefore, as shown 
in the right end of drawing 1 1 , a lobe 30 may be formed in the same mode as the cam 10 described above in 
the journal tubing 60. Moreover, although the lobe 30 in the 1st operation gestalt is expressed with drawin g 
1 1 , it cannot be overemphasized that it is applicable also to the lobe 30 in the 2nd and 3rd operation gestalt. 
[0030] Within limits which it is not limited to the operation gestalt explained with the above-mentioned 
description and a drawing, and the following operation gestalten are also included in the technical range of this 
invention, for example, do not deviate from a summary further besides the following, operation gestalt > this 
invention besides < can be changed variously, and can be carried out. 

[0031] (1) In the 1st operation gestalt, the internal surface of a lobe may be bordered the shape not only of 
the shape of 6 square shapes but 5 square shapes, and in the shape of [ of the shape of 8 square shapes, and 
others ] a polygon. 

[0032] (2) In the range which does not deform the configuration of a rotation member by bulge of a shaft, it 
could miss and the bulge section may contact in a crevice. 

[0033] (3) In the 2nd operation gestalt, a key seat may be prepared in the direction of a lobe and a key may 
be prepared in the direction of a shaft. 

[0034] (4) The lobe may be prepared only in one side of a rotation member. 



[Translation done.] 
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